Characterization of orphan monooxygenases by rapid substrate screening using FT-ICR mass spectrometry.
Characterization of orphan enzymes, for which the catalytic functions and actual substrates are still not elucidated, is a significant challenge in the postgenomic era. Here, we describe a general strategy for exploring the catalytic potentials of orphan monooxygenases based on direct infusion analysis by Fourier transform ion cyclotron resonance mass spectrometry (FT-ICR/MS). Eight cytochromes P450 from Bacillus subtilis were recombinantly expressed in Escherichia coli and subjected to a reconstitution system containing appropriate electron transfer components and many potential substrates. The reaction mixtures were directly analyzed using FT-ICR/MS, and substrates of the putative enzymes were readily identified from the mass spectral data. This allowed identification of previously unreported CYP109B1 substrates and the functional assignment of two putative cytochromes P450, CYP107J1 and CYP134A1. The FT-ICR/MS-based approach can be easily applied to large-scale screening with the aid of the extremely high mass resolution and accuracy.